Abstract
Objectives-To report the incidence of elective total hip replacement and postoperative mortality, emergency readmission rates, and the demographic factors associated with these rates in a large defined population.
Design-Analysis of linked, routine abstracts of hospital inpatient records and death certificates.
Setting-10 hospitals in six districts in Oxford Regional Health Authority covered by the Oxford record linkage study.
Subjects-Records for 11607 total hip replacements performed electively in 1976-85.
Main outcome measures-Incidence of operation, postoperative mortality, relative mortality ratios, and incidence of emergency readmission.
Results-NHS operation rates increased over time from 43 to 58 operations/100 000 population. Variation in operation rates between districts reduced over time. Operation rates were on average 25% higher in women than men. There were 93 deaths (11/1000 operations) within 90 days of the operation and 208 emergency readmissions (28/1000 operations) within 28 days of discharge. Postoperative mortality and emergency readmission rates increased with age. No significant trend with time was found. Mortality in the 90 days after the operation was 2-5-fold higher (1-9 to 3.0) than in the rest of the first postoperative year. This represented an estimated excess of 6-5 (4-2 to 8.8) early postoperative deaths/1000 operations. Most deaths were ascribed to cardiovascular events. Thromboembolic disease was the commonest reason for emergency readmission.
Conclusions-The pronounced increase in operations in districts with initially low rates suggests a trend towards greater equity in the local provision of NHS hip arthroplasty. The early postoperative
Introduction
Hip arthroplasty is one of the most common and successful major elective operations .) The calculation of relative mortality ratios also enables comparisons to be made between excess postoperative deaths in subgroups of patientsfor example, patients in different age groups or different hospitals-in a way which takes account of differences in background mortality between the subgroups. In effect, data on patients in each subgroup act as a "control" in estimating excess early postoperative mortality in these patients.
Most emergency readmissions occurred within 28 days of discharge, so our data refer to readmissions within this period. Age and sex standardised readmission rates were compared between different subgroups by using log linear models in a similar way to that described for postoperative mortality.
Results
In the validation study carried out in one hospital 6158 records of total hip replacements were identified in the files of the Oxford record linkage study. Of these, 6087 (98 8%) were verified as total hip replacements in the operating theatre registers. Twenty seven records (0-4%) were of other hip operations, 13 (0-2%) were total knee replacements (often abbreviated to TKR and probably misread as THR), nine were other operations, and in 22 cases (04%) no record of an operation was found in the operating theatre registers. The hospital registers included 6377 total hip replacements during the period. The Oxford record linkage study omitted data for 290 operations (4-5%), of which 66 were known to have been undertaken privately.
In all, during 1976-85 the record linkage study had records of 9767 patients who underwent 11 607 elective total hip replacements. Of these, 10 th within 90 days and from 91 to 364 days after total hip replacement death but nevertheless had a high relative risk of death (table IV) . When the relative mortality ratios were compared, the corresponding ratio decreased slightly to 1-21 (0 9 to 2 1). Neither within 90 days measure of difference between the types of hospitals Relative was significant. Figure 3 gives the distribution of emergency admissions by time after the operation. Numbers were considerably higher in the first two weeks after dis-;100 000 people charge and reached a steady state by about four weeks after discharge. In all, 208 patients (28/1000 operaon rates for men tions) had an emergency readmission in the 28 days I with age up to after discharge. Emergency readmissions for venous {ates were, on thrombosis and embolism are also indicated in figure 3 . than in men. In These conditions were the main diagnoses in the rlying diagnosis hospital record for 54 (26%) of these readmissions and 39 cases, osteo-were the single commonest diagnostic group of condii 8726 (84 4%), tions in the records of readmission. d various other Emergency readmission rates increased with age up , relating to the to 75 years (table III) Death certificates are not received for patients who migrate permanently out of the area, but, at an estimated 2% a year, the effect of this on postoperative mortality within 90 days of care must be very small. Most patients who undergo elective hip arthroplasty are elderly and many probably have other medical conditions. Deaths in, say, the year after operation may be related to the operation or, particularly in elderly patients, may be independent of it. The plots of time from operation to death (fig 2) gave convincing evidence that total hip replacement was associated with excess deaths within the first three months after the operation. We assumed that the mortality observed after this time was independent of the operation and factors associated with it. The risk of death was 2 5 times higher in the 90 days after the operation than in the rest of the year. This represented an estimated excess of 6 5 deaths/I000 hip replacement operations.
The background risk of death may differ between subgroups of people. We therefore calculated the excess mortality in the first 90 days compared with the rest of the first postoperative year in men and women, people of different ages, in different calendar years, and for people treated in different hospitals (tables III and IV). For example, table III shows that the relative mortality ratios for men and women were similar. This suggests that the higher postoperative mortality in men and women probably did not result from the operation itself but reflects the fact that population based mortality is generally higher in men than women. The calculation of relative mortality ratios in this way allowed us to use patient groups as their own controls in estimating excess early postoperative mortality. It thus supplemented the information of postoperative mortality, which provides actual levels of death, while the relative mortality ratio provides an adjustment for background mortality in each group of people. No significant differences in mortality were found between the teaching hospital and the district general hospitals when standardised postoperative mortality and relative mortality ratios were compared. Fortunately, few deaths occurred after the operation, but this did limit the precision of this comparison. However, any true difference in mortality was unlikely to be greater than twofold. There was no evidence that either measure of outcome was related to the number of total hip replacements performed in each hospital.
CONCLUSIONS
During the 10 year period of this study there was no significant change in postoperative mortality. Rates for emergency readmissions increased with age, did not change substantially over time, and did not vary significantly between hospitals.
Most of the early excess of postoperative deaths was ascribed to cardiovascular causes. Although relatively few deaths were due to thromboembolic disease, this was a noteworthy cause of death because the relative BMJ VOLUME 303 7 DECEMBER 1991 Deaths risk of death associated with it was high. It was also the commonest single recorded reason for emergency readmissions. Recently it has been emphasised that early mobilisation after hip replacement reduces the incidence of postoperative thromboembolic disease. 21 Investigation of the possibility of further reduction in postoperative deaths from circulatory disease in general, and perhaps thromboembolic disease in particular, is warranted. 
Introduction
Magnetic resonance imaging is recognised as a potentially useful,'16 although expensive,'-' imaging technique. Early evaluations of its clinical benefits have been criticised recently,'0-'2 and its clinical efficacy still has to be rigorously shown.13-16 Meanwhile, clinicians and managers are faced with decisions on when and how to introduce this new medical technology. '7 In 1988 the West Midlands region opened its first magnetic resonance imaging service, based in Coventry. It was expected that the main user would be the neurosciences, [18] [19] [20] and that demand would outstrip supply. Therefore, population based quotas were allocated to each of the region's four neuroscience centres. In addition, a service evaluation was commissioned to measure the extent to which magnetic resonance imaging in routine neuroscience clinical practice is worth its costs. As a result a large database has been built up and a full analysis is available elsewhere.2' This paper presents some of the findings of the study.
Methods
After a three month learning period we entered into the study all 782 patients scanned by the service as part
